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1 . This office action, in response to the amendment filed 1 1/2/2007, is a final office 
action. 

Response to Arguments 

2. Applicant's arguments filed 1 1/2/2007 have been fully considered but they are 
not persuasive. Applicant states claims 11 and 18 recite features similar to those recited 
in claim 1 . However, claims 1 1 and 18 do not recite the feature of generating a replica of 
a transmitted symbol as recited in claim 1 . In response to applicant's argument that the 
references fail to show certain features of applicant's invention, it is noted that the 
features upon which applicant relies (i.e., generating a replica of a transmitted symbol) 
are not recited in the rejected claims. Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re 
Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). For this reason and the 
reasons stated in the previous office action, the rejection of claims 1 1 and 18 are 
maintained and stated below. The combination discloses the transmitted signal is a 
known signal. A copy of this known sequence is stored in the receiver. 

3. Applicant's arguments with respect to claims 1-6, 10, 15 and 16 have been 
considered but are moot in view of the new grounds of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sun et al (US 2005/0152314) in view of Andre (WO 01/37474) further in view of 
Ebiko et al (WO 03/071712). Ebiko et al (US 2004/0161058) is a translation of Ebiko et 
al (WO 03/071712) and is referenced in the rejection stated below. 

Regarding claim 1 , Sun discloses an averaging circuit adapted to provide an 
averaged channel estimate by performing a time domain averaging and a frequency 
domain averaging on one or more received inputs (paragraph 0154). An equalizer 
equalizes a received multicarrier symbol based on the averaged channel estimate. The 
channel estimate H is used to calculate the equalization (paragraphs 0155-0160). Sun 
does not disclose a coarse channel estimator to receive a symbol replica and a received 
symbol to generate a coarse channel estimate. However, it is well known in the art of 
data communication that a received signal is equivalent to the transmitted signal and 
the distortion caused by the medium the transmitted signal travels through prior to being 
received. This fact is shown in figure 3a of Andre. The response H of a channel is equal 
to the received sequence divided by the known transmitted sequence in the frequency 
domain. This is further described in page 9, lines 1 1-21 . The transfer function is the 
channel estimate. It would have been obvious for one of ordinary skill in the art at the 
time of the invention to combine the teachings of Andre into the apparatus of Sun to 
utilize the equation of H(f) = R(f)/T(f) to determine a transfer function (channel estimate). 
The channel estimate is important to determine in a receiver since the distortion cause 
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by the channel will degrade the received signal and may prevent the proper recovery of 
the transmitted signal. The combination discloses a known sequence is used to 
determine the channel response. The known sequence will be stored in the receiver. 
The combination does not disclose the generation of a replica of the transmitted symbol. 
Ebiko discloses a received sequence is input to a channel estimation section 120 (figure 
1). The channel estimation section receives a replica of the received signal from the 
equalizer 130 (abstract). The replica of the received signal is de-interleaved 140 and 
decoded 150 to recover the originally transmitted symbol. This symbol is fed to the 
channel estimation section 120 to determine the channel estimation. The channel 
estimation receives a received symbol and the replica of the originally transmitted 
symbol. It would have been obvious for one of ordinary skill in the art at the time of the 
invention to include an adaptive equalizer in the apparatus. Instead of using a fixed 
replica symbol and being required to transmit a known sequence to determine the 
channel estimate, data is used to calculate the estimate. Therefore, the data rate of the 
system is increased allowing more data to be transmitted in less time than before. 

Regarding claim 2, Sun discloses the averaging circuit is adapted to provide an 
averaged channel estimate by performing time domain averaging and frequency domain 
averaging on one or more received channel estimates (paragraph 0154). 

Regarding claim 3, Sun further discloses the averaging circuit comprises a time 
domain averaging block adapted to perform time domain averaging on a plurality of 
received channel estimates to generate a time domain averaged channel estimate on a 
per subcarrier basis (paragraphs 0154 and 0156). A frequency domain averaging block 
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is adapted to perform frequency domain averaging on a received time domain averaged 
channel estimate (paragraph 0154). The time domain averaging is taken prior to the 
FFT and the frequency domain averaging is done after the FFT. 

Regarding claim 10, Sun discloses the multicarrier symbol comprises an OFDM 
symbol (paragraph 0110). 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et al 
(US 2005/0152314) in view of Andre (WO 01/37474) further in view of Ebiko et al (WO 
03/071712) further in view of Kim et al (US 2004/0125235). 

Regarding claim 4, the combination of Sun, Andre and Ebiko discloses the 
apparatus stated above in paragraph 4. The combination does not disclose the 
frequency domain averaging block generates frequency domain averaged channel 
estimates that are used to update coefficients of the equalizer. Kim discloses using 
channel estimates to update coefficients of the equalizer (paragraph 0021) to reduce 
channel distortion (paragraph 0021). For this reason, it would have been obvious for 
one of ordinary skill in the art at the time of the invention to combine the coefficient 
update of Kim into the apparatus of the combination of Sun, Andre and Ebiko. 

6. Claims 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et al 
(US 2005/0152314) in view of Andre (WO 01/37474) further in view of Ebiko et al (WO 
03/071712) further in view of Papathanasion (US 2004/0142665). 
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Regarding claim 5, the combination of Sun, Andre and Ebiko discloses the 
apparatus stated above in paragraph 4. The combination does not disclose the time 
domain averaging is performed using a moving average. Papathanasion discloses 
averaging using a moving average in paragraph 0042. Moving averaging is well known 
in the art for its ability to maintain a constant average value. For this reason, it would 
have been obvious for one of ordinary skill in the art at the time of the invention to 
combine the teaching of Papathanasion into the apparatus of the combination of Sun, 
Andre and Ebiko. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et al 
(US 2005/0152314) in view of Andre (WO 01/37474) further in view of Ebiko et al (WO 
03/071712) further in view of Abeta et al (US 6,757,272). 

Regarding claim 6, the combination of Sun, Andre and Ebiko discloses the 
apparatus stated above in paragraph 4. The combination does not disclose the time 
domain averaging is done by block averaging. Abeta discloses using block averaging 
(column 7, lines 57-67) since block averaging is computationally efficient since the 
average is not being constantly calculated. For this reason, it would have been obvious 
for one of ordinary skill in the art at the time of the invention to combine the block 
averaging of Abeta into the combination of Sun, Andre and Ebiko. 

8. Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sun et al (US 2005/0152314) in view of Andre (WO 01/37474). 
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Regarding claims 11 and 13, Sun discloses an averaging circuit adapted to 
provide an averaged channel estimate by performing a time domain averaging and a 
frequency domain averaging on one or more received inputs (paragraph 0154). An 
equalizer equalizes a received multicarrier symbol based on the averaged channel 
estimate. The channel estimate H is used to calculate the equalization (paragraphs 
0155-0160). Sun discloses the equalizer comprises an adaptive equalizer (paragraph 
0156). Sun does not disclose a coarse channel estimator to receive a symbol replica 
and a received symbol to generate a coarse channel estimate. However, it is well 
known in the art of data communication that a received signal is equivalent to the 
transmitted signal and the distortion caused by the medium the transmitted signal 
travels through prior to being received. This fact is shown in figure 3a of Andre. The 
response H of a channel is equal to the received sequence divided by the known 
transmitted sequence in the frequency domain. This is further described in page 9, lines 
11-21. The transfer function is the channel estimate. It would have been obvious for one 
of ordinary skill in the art at the time of the invention to combine the teachings of Andre 
into the apparatus of Sun to utilize the equation of H(f) = R(f)/T(f) to determine a transfer 
function (channel estimate). The channel estimate is important to determine in a 
receiver since the distortion cause by the channel will degrade the received signal and 
may prevent the proper recovery of the transmitted signal. Andre transmits a known 
sequence to determine the effect of the channel on the received data. The channel can 
be compensated for and data will be properly recovered. 
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Regarding claim 12, Sun discloses the averaging circuit is adapted to provide an 
averaged channel estimate by performing time domain averaging and frequency domain 
averaging on one or more received channel estimates (paragraph 0154). 

Regarding claim 14, Sun discloses the multicarrier symbol comprises an OFDM 
symbol (paragraph 0110). 

9. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sun et al (US 2005/0152314) in view of Andre (WO 01/37474) further in view of 
Ebiko et al (WO 03/071712) further in view of Kim et al (US 2004/0125235). 

Regarding claims 15 and 16, Sun discloses an averaging circuit adapted to 
provide an averaged channel estimate by performing a time domain averaging and a 
frequency domain averaging on one or more received inputs (paragraph 0154). An 
equalizer equalizes a received multicarrier symbol based on the averaged channel 
estimate. The channel estimate H is used to calculate the equalization (paragraphs 
0155-0160). Sun does not disclose a coarse channel estimator to receive a symbol 
replica and a received symbol to generate a coarse channel estimate. However, it is 
well known in the art of data communication that a received signal is equivalent to the 
transmitted signal and the distortion caused by the medium the transmitted signal 
travels through prior to being received. This fact is shown in figure 3a of Andre. The 
response H of a channel is equal to the received sequence divided by the known 
transmitted sequence in the frequency domain. This is further described in page 9, lines 
1 1-21 . The transfer function is the channel estimate. It would have been obvious for one 
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of ordinary skill in the art at the time of the invention to combine the teachings of Andre 
into the apparatus of Sun to utilize the equation of H(f) = R(f)/T(f) to determine a transfer 
function (channel estimate). The channel estimate is important to determine in a 
receiver since the distortion cause by the channel will degrade the received signal and 
may prevent the proper recovery of the transmitted signal. The combination discloses a 
known sequence is used to determine the channel response. The known sequence will 
be stored in the receiver. The combination does not disclose the generation of a replica 
of the transmitted symbol. Ebiko discloses a received sequence is input to a channel 
estimation section 120 (figure 1). The channel estimation section receives a replica of 
the received signal from the equalizer 130 (abstract). The replica of the received signal 
is de-interleaved 140 and decoded 150 to recover the originally transmitted symbol. 
This symbol is fed to the channel estimation section 120 to determine the channel 
estimation. The channel estimation received a received symbol and the replica of the 
originally transmitted symbol. It would have been obvious for one of ordinary skill in the 
art at the time of the invention to include an adaptive equalizer in the apparatus. Instead 
of using a fixed replica symbol and being required to transmit a known sequence to 
determine the channel estimate, data is used to calculate the estimate. Therefore, the 
data rate of the system is increased allowing more data to be transmitted in less time 
than before. The combination of Sun, Andre and Ebiko does not disclose the frequency 
domain averaging block generates frequency domain averaged channel estimates that 
are used to update coefficients of the equalizer. Kim discloses using channel estimates 
to update coefficients of the equalizer (paragraph 0021) to reduce channel distortion 
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(paragraph 0021). For this reason, it would have been obvious for one of ordinary skill in 
the art at the time of the invention to combine the coefficient update of Kim into the 
apparatus of the combination of Sun, Andre and Ebiko. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et al 
(US 2005/0152314) in view of Andre (WO 01/37474) further in view of Kim et al (US 
2004/0125235). 

Regarding claim 18, Sun discloses an averaging circuit adapted to provide an 
averaged channel estimate by performing a time domain averaging and a frequency 
domain averaging on one or more received inputs (paragraph 0154). An equalizer 
equalizes a received multicarrier symbol based on the averaged channel estimate. The 
channel estimate H is used to calculate the equalization (paragraphs 0155-0160). Sun 
does not disclose a coarse channel estimator to receive a symbol replica and a received 
symbol to generate a coarse channel estimate. However, it is well known in the art of 
data communication that a received signal is equivalent to the transmitted signal and 
the distortion caused by the medium the transmitted signal travels through prior to being 
received. This fact is shown in figure 3a of Andre. The response H of a channel is equal 
to the received sequence divided by the known transmitted sequence in the frequency 
domain. This is further described in page 9, lines 1 1-21 . The transfer function is the 
channel estimate. It would have been obvious for one of ordinary skill in the art at the 
time of the invention to combine the teachings of Andre into the apparatus of Sun to 
utilize the equation of H(f) = R(f)/T(f) to determine a transfer function (channel estimate). 
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The channel estimate is important to determine in a receiver since the distortion cause 
by the channel will degrade the received signal and may prevent the proper recovery of 
the transmitted signal. Andre transmits a known sequence to determine the effect of the 
channel on the received data. The channel can be compensated for and data will be 
properly recovered. The combination of Sun and Andre does not disclose the frequency 
domain averaging block generates frequency domain averaged channel estimates that 
are used to update coefficients of the equalizer. Kim discloses using channel estimates 
to. update coefficients of the equalizer (paragraph 0021) to reduce channel distortion 
(paragraph 0021). For this reason, it would have been obvious for one of ordinary skill in 
the art at the time of the invention to combine the coefficient update of Kim into the 
apparatus of the combination of Sun and Andre. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the . 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M. Burd whose telephone number is (571) 272- 
3008. The examiner can normally be reached on Monday - Friday 9 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Payne can be reached on (571) 272-3024. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 ( IN USA OR CANADA) or 571 -272-1 000. 




KEVIN BURD 



PRIMARY EXAMINER 

Kevin M. Burd 
1/23/2008 



